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Abstract 
Aerosols are part~cles of solid or l~quid phase suspended in the atmosphere 
Atmospher~c aerosols play an important role In modify~ng the Incoming solar radiation as 
well as outgoing long wave radiation Aerosols, in general, cons~st of m~neral dust, sea 
salt, sulfates, nitrates and carbonaceous components (black carbon and organic aerosols) 
This thesis mainly focuses on mineral dust aerosols Mineral dust is the most abundant 
natural aerosols over land Dust aerosol exh~blts h ~ g h  variabil~ty in then radiative Impact 
on cl~mate because composit~on of the dust aerosols varies spatially The deserts of the 
world produce about 2000 Tg yr-l of mineral aerosols Dust aerosols constitute about 
40% of the global aerosol mass A brief overview of atmospher~c aerosols IS given in 
Chapter- 1 
It is usual pract~ce to use vlsible wavelengths to retrieve aerosols using remote 
senslng Remote sensing uslng vssible wavelengths, however, cannot discriminate dust 
from other aerosols Remote senslng of dust over land based on vls~ble wavelengths IS 
difficult because the land surfaces are hlghly var~able 1n nature and are characterised by a 
wlde range of reflectance Remote senslng in visible wavelengths provldes data only 
dursng the dayt~me Hence, Infrared remote sensing is the only optron for cont~nuous dust 
aerosol retrieval Infrared D$ference Dust Index (IDDI) has been used extens~vely m the 
past as an index of dust load There have been several studies using IDDI as a measure of 
dust load carried out over Saharan desert Over Ind~an region, however, no attempt has 
been made so far The prlmary objective of thls thesis is to study the reg~onal distr~bution 
of dust aerosols over Indian region and adjacent continents uslng IDDI 
The approach used in this thesis to retrieve dust aerosol is by uslng satellite 
measurements of Infrared (IR) radiance acquired by METEOSAT in the 10 5 - 12 5 pm 
wavelength band The area of study is 30°E to 1 10°E, 35"s to 35ON w ~ t h  a resolut~on of 5 
k m  The presence of a dust layer reduces the infrared radiance detected by satellste in arid 
and semi-arid regions The radiance depression resulting from the presence of dust in the 
atmosphere is used as an index of dust load in the atmosphere and is called Infrared 
Difference Dust Index (IDDI) The data used to construct IDDI images are IR radiance 
from METEOSAT and IDDI image represents regional distribution of dust aerosols 
Details of data analysis techniques are given in Chapter-2 
The METEOSAT IR radiance data was analysed for all days during 1999 and 
2003 The results are discussed in Chapters-3 and 4 It was observed that dust activity 
start by March over Indian deserts as well as over deserts of Africa and Arabia The IDDI 
reaches its maximum value durlng May to August During this perlod, the magnitude of 
monthly average IDDI dunng 2003 was slightly larger than that of 1999 Even though 
monthly average IDDI is not significantly different between 1999 and 2003, it was 
observed that frequency of dust events during 2003 was higher Since the dust production 
function mainly depends on soil moisture and surface wind speed, the roles of these 
parameters were examined Even though, surface wind speed was found to be similar for 
the two years, soil moisture distribution shows that 2003 had less soil moisture than to 
1999 It was found that increase of IDDI with wind speed is nearly exponential and rate 
of increase was hlgher during 2003 compared to 1999 It was also observed that over 
Indlan deserts and northwest Africa, when wind speed is highest during monsoon months 
(June to August), the dust production rate is lower due to higher soil moisture during the 
monsoon Over deserts of Arabia, when the wind speed is highest during June to August, 
the dust production rate is also highest, as soil moisture is lowest d w n g  this season 
The optical properties of dust aerosol vanes as a function of space and time and 
the regional distribution of dust absorbing properties is not known No models at present 
treat absorbing properties of dust as a function of space In Chapter-5, an approach has 
been proposed estimate the absorbing efficiency of dust and demonstrates its applicability 
to satellite data Dust has an important role in determining the Earth-Atmosphere albedo 
Sensitivity studies carried out Chapter-6 on the effect of different surface types (ocean 
and land) on the albedo of the Earth-Atmosphere (based on model simulations) have 
shown that same type of aerosol behaves differently when superposed over different 
surface types Satellite measured regional dust distribution was used to examine the effect 
of dust aerosols on top of the atmosphere albedo Dust aerosols are found to have 
significant impact on the TOA albedo With increasing dust aerosol load TOA albedo 
decreases significantly (as much as 15% in near IR) It was observed that over deserts 
TOA albedo becomes less than that of surface albedo due to dust absorption Summary 
and Conclus~ons are provided in Chpater-7 
